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the cognitive deficits in mentally retarded persons. The studies 
which are discussed were designed to demonstrate that basic cognitive 
tasks are capable of predicting performance on standard measures of 
intelligence. The subjects of the research were 141 graduating high 
school seniors, who were tested on 10 different tasks of cognitive 
ability. In addition to the 10 tasks, each S completed the Wechsler 
Adult Intelligence Scale-Revised and a demographic questionnaire. An 
introduction to the symposium by Douglas X. Detterman briefly 
descr' es the research aims and procedures. The results of each of 
the lu casks are presented in separate papers t (1) "Reaction Time, 
Memory Scanning, and Recognition Correlates of Intelligence" (Frances 
A. Conners and Douglas K. Detterman), which presents the results of 
the Choice Reaction Time task, the Sternberg Search Task, and the 
Recognition task; (2) the paper by Peter J. Legree and Douglas K. 
Detterman, which discusses the Tachistoscopic Threshold, 
Tachistoscopic Decay, Learning, and Relearning tasks; and (3) the 
presentation of Rolf Taylor and Douglas K. Detterman, which reports 
on the Stimulus Discrimination task, the Self-Paced Probe task, and 
the Experimenter Paced Probe task. The general purpose of the three 
papers is to present the data obtained from each task, compare the 
results obtained in this study with those generally obtained using 
these tasks, and, where relevant, to compare the results of this 
research to those obtained in a previous study. (CD 
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Introduction 
Douglas K. Detterman 
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Tht t«ietteh to bt tepotttd in thii lynpoilum is a eont inutt ion of 
cfisstreh rtpottod httt Uit y««t. last yt«t we ptesonted d«tt on nino tasks 
msasutinfl basic coflnitivt abilities. All of these tasks had been given to 
20 mentally retarded and 20 nonretarded subjects along with the VXIS-R. 

The tasks wt used were disigned to eperat ional ise a model of 
information processing. Each task yeilded a number of parameters. Each 
parameter operationalised one part of the model. Thoagh I will not discass 

Our major aim in this research was to determine to what extent basic 
measures of cognitive ability are capable of accounting for differences in 
intelligence as measured by standard psychometric instruments. In addition* 
wft wished to determine to what ettent parameters from various tasks were 
interrelated. 

Table 1 shows the major results obtained from last years work. Names 
of the parameters from each of the tasks are shown in the left column 
followed by a brief description of the parameter. The nest column shows the 
split-half reliabilities of each parameter. The right-hand column shows the 
raw correlation of the parameter with VAtS-R IQ. Since we used an extreme 
groups design, these correlations ate inflated by the extended range. The 
correlations in ptrsntheses are eorrseted for extended range. These 
correlations are the best estimate of what would be found in a random sample 



drawn from the general population. 
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Ai e4n U laen from TtbU i, eorttUtions bttw««n the vitioui 
PACAAetert tinotd froA low to Bodcrtt*. When aaltiplt ttgtession was utad 
to obtain tht b«it coablnttlon of vttltbUi to predict 10, iubstantiftl 
pcedietien wii obttUed. The Btiltiple R was 0.8?. Ve concUded that it was 
possibU to combine aeali^es of basic cognitife ability to predict standard 
measures of psychometric intelligence. 

k maior objection to our conclusion was that since the data were 
obtained froB extreae groups, they Bight not be representative of results 
which would be obtained from the general population. We considered this an 

was replicated separately within mentally retarded and nonretarded groups. 

The research we are reporting this year is an ettension of last years 
work having as its principal aim the same goal of demonstrating that basic 
cognitive tasks are capable of predicting performance on standard measures 
of intelligence. Although we feel that last years work achieved this aia, 
this years project was designed to be an unequivocal demonstration that 
elementary measures of mental function can predict more comples psychometric 
measures of IQ. Since Galten and Cattell set out to demonstrate that 
individual differences in intellectual functioning could be predicted by 
simple experimental measures, the failure to find such relationships has 
been an iapediaent to the development of theories of intelligence. 

Although there have been moderately successful efforts to predict 
intellectual functioning using basic cognitive tasks, to our knowledge no 
one has ever been Bore than Boderately successful in this effort. The work 



of Hitnti Xtttlnti Sttrnbarg ind othitt hit dettonttrtttd thtt it it postibla 
to obttin it Itist BOdortti eomUtlont of bttlo eognltlvo ttskt with 
ftitturif of IQ or «t Itaet tpocific tbilitiit found on IQ tottt. U wi trt 
to dovilop good thtoriit of indifidaal ditfara^ieat in intal laetual 
fonetioninoi thtA wa suit knon if tha baiie proeaaiai ttom which wt 
eonitmet our thaorias arai in fiet« eapabla of pradieting diffaraneaa which 
can tlraady ba quintifiad using aora coaplat IQ maaiarai. Va coniidar thii 
to bt inch a fundiBantally iaportant quattion that wa wara willing to invaet 
4 subitantial affort in cnawaring it. 

on tan diffarant tasks of cognitiva ability. Each task was prasantad by a 
Tarak ISlOa microcomputar shown in slida 1. Tha coaptstar was fittad with a 
touchscraan and all rasponsas wara mada by touching tha coaputar's scraan. 
All instructions and varbal faadback wara prasantad by a Votras voica 
synthasitar. Corract and incorract rasponsas wara signallad by a baap and 
bust aada by tha coaputar. Bacausa all rasponsas wara aada on tha 
touchscraani wa wara abla to saparata dacision tiaoi tha tiaa raquirad to 
dacida which rtsponsa to aakoi and aoiraaant tiaai tha aaount of tiaa 
raquirad to aova to tha appropriata rasponsa araa. In thoaa casas in which 
dacision tiaa and aovaaant tiaa ara coabinad into a singla aaasura wa call 
it rasponsa tiaa. 

In addition to tha tan taskSi aach subjact coaplatad tha WAI8--R and an 
attansiva daaographic quast ionnaira * Tha approtiaata aaount of tiaa 
raquirad to coaplata all of this was froa thraa and ona half to sit hours. 
Participation was about aqually dividad batwaan two succassiva days. 
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SQbjtett gtntrtUy foand th« ttiki to b« interesttng ind only thcae fiiltd 
to rttvra for tht itcond day of toiting. 

All of tht cognitivi ttikt ottd tht iimo ftiauli. Stluuli witrt 4X4 
a«trie«i witli torn* iqutrot (ilUd. Thuio itistili wort loUetod for ftvsral 
rtAioni. Firfti tht intirt popuUtion of itimali coald bt iptcifiod. 
8teond> thty could be rtidily iciltd using physicil charicttr iit ics of tho 
•tlauli. Third, subjocti hivt probably had littlt tiparitnca with thtit 
•tiauli and htnct difftrtntial faailiarity ihould be ainiaisad. Finally, 
since the ttiauli are different than thoie found on IQ tests* any 
eorrtlatians ikmi f«MU b«tv««iKtM ^Mks anA 10 eMUM*! bf 4a< U thf «S4 
of coaaon stiaulus aaterials. Further, differential prediction of IQ by. 
various tasks cannot be due to stiaulus differences since all tasks use the 
saae stlauli. 

The ten tasks are highly faailiar to aost of you. Besides itf standard 
naae« we designate each task by a two-character code. These tasks will be 
fully described in later presentations. The tasks we used in the order in 
which they were presented to the subject were: 

Learning - LR - an assessaent of probed learning skill. 

Choice Reaction Tiae * RT - a choice reaction tiae task siallar to 
that used by Jensen. 

Relearning - RL - a relearning of aaterial originally learned in IR. 



y Sfttrcb Tiik 

of it«rch through maaerT 



The Sttcnbtrg fltmory Sfttrcb Tiik - • ttik dtiigned to ae«stire tht spotd 



Probt Titk - FR - t fit itta tiptr iaenttr-pacod probe aeaocf t«ik. 

All of tht tbovt ttskf wttt prtitnttd on tht firit dty of 
ptrtieipAtion. Tht folowinf tifkf wtrt prtitnttd on tht itcond day. 

Stlf-Pietd Probt Task - BP - fiailar to PR but tht stibjtct wai allowtd 
to dtttralnt how long tach itta was prtstnttd. 

Stiaalus Discr iainat ion - 8D - this was a sii-choice aatch-to-saaplt - 

task. 

Rteognition Mtaory - RC - a ttst of rtcognition ataory (or stiauli 
prtstnttd in prtviotis tasks. 

Tacbistoscopie Thrtsbold - TT - a dtttrnaination of tht thrtshold 
rtqtiirtd to dtttraint if two stiatili wtrt tht saat or difftrtnt. 

Tacbistoscopie Dtlay - TD • a dtttrainat ion of tht dalay ttqoirtd for 
sabjtcts to bt ablt to discriainatt if thtrt was a dtlay bttwttn tht 
prtstntation of tht two sticctssivtly prtstnttd stiauli. 

Tht tabjtcts foe this tiptriatnt wtrt gradoating high school stniors 
ftoa a subarban public high school. Vt first obtaintd a list of all 
stvdtnts who would bt Itatring tht high school at tht tnd of tht aeadtaie 



«* * * 



yttr. Thii lilt ineUdad ftadtnti in •peeitl tdvettion cUsias who wart 
Utving lehool. Kftit, Aich itudtnt wif itnt a Utter eipUiniiiQ the 
•iperiaent end reqntftina ptrtieipitien. Shortly tftor th« Utter hed been 
■ent« etch labject wti contected by phone. The eiperiment wee eipUined 
4fein end remeining queetioni were tnewered. If the fitbUct igreed to 
ptrtieipete. he wif eonticted iciin to irringe i time for pirticipation. 
Svbieet'f were not piid for pir t ic ipit ion but trinipor tation to* the 
Uberitory wtt provided when needed. 

There were i total of ill itudenti included on the original lift. Of 
tliett 144 f«rtUlMtt4. IKm «lft(l«4 t» c««vUtc • portUn dl iht 

eiperiment and were not incUded in the final data set. By far the greateit 
reason for subjects' not participating was the inability of esper imenters to 
reach them on the phone. The second most frequent reason was that subjects 
had moved. 

The final sample included 141 subjects. The mean WXI8-R IQ was 108.03 
with a standard deviation of 18.3. While the mean and standard deviation 
are different from those of the normative sample for the VAIS-R they are 
probably representative of the suburb from which the sample was drawn. The 
range of IQ's included in the sample was from about 50 to 150. Although the 
sample was not identical to the sample used to norm the VAIS-R it was 
normally distributed. In fact, we believe that this sample is about as 
representative as it would be possible to obtain without employing eitremely 
etpensive national sampling methods. 

In the following papers, you will heat brief reports on the results 
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froB tteh of the ten tttki b? th* tttidcntt who took primttf riiponsibility 
for thtm. rr«ii Conn«rf will prtsont Choieo Ratetien Tiat - RT, the 
Stornborg totreh ttik - ST, tnd tht rteognition tttk - RC. Potar Ltgrt« 
will preiant Tiehiitofeopie Thraihold - TT, T«ehif tof copie DtUy - TDi 
U«rning - LR, tnd Rtlttrning - RL. Rolf Tiylor will diievif fttisvlof 
Diier isination - SD, tha Salf-Paead Proba talk - SPi and tha aiparimantar 
paead ptoba task - PR. Tha ganaral pnrpoaa of thasa prasantat ions is to 
prasant tha data obtained fres each task, compare the results we obtained 
with those generallf obtained using these tasks, and, where relevant, to 
eompare the results to those obtained last year. 

Tha first pcasantation i« by Fc&n Conners. 
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ASSESSING COGNITIVE DEFICITS IN THE MENTALLY RETARDED 



Reaction Ti«»» Me«or« ScenninSt and K«coilnition 
Corrolates of Intellidence 

FranctfB A* Uonners and DousHae K* Dettarnian 
Cdse Western Reserve Universitw 

One of our tasks was a choice reaction time task. Its purpose 
was to provide some indexes of processing speed> which has been 
related to intellisence bw eanw researchers* 

The choice reaction ti»ie paradifl» we used requires subjects to 
respond as ttuickly •% possible t« the onsei o# ont o# i# to 9 
StiiHila* Srn t^cK tri«lf » ft«t of If at 4» ftr t «tiMiUj •rrange4 
alona a se»icircle» is presented to the subject. One of the stimuli 
then liahts up» end the subject ouicklw responds to that stimulus. 
Reaction time is plotted sflainst bits of information (derived from 
the minimum number of alternatives in each set size)* fhis slope ' 
tends to be positive* because reaction time increases as the number 
of stimuli to attend to increases* The w~ intercept of this slope 
measures anu processes not included in the reaction time measure* 
presumablw the time it takes to encode the stimulus and prepare to 
respond* 

In our experiment* the subject initiated a trial bu touchinsf a 
rectangular bar at the bottom of the screen* The stimulus set of 1> 
2> 4> 6t or 8 sauares then appeared* After a random interval of 2* 
3f or 4 seconds* one of the sauares lit up and the subject responded 
bw touching that i^auare as auicklw as possible* 
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The task consisted of 9 practice trials and 120 experimental 
trials* rriais ware blocked such that one souare was displaced 
first» for 24 consecutive trialsf followed bw 2 souare displewed for 
24 trials* and so on* Last wear trials were conpletelw randonized 
and unblocked* and our neasures turned out to be verw unreliable* 
This tine we blocked trials and reliabilities were auch higher* 

Oeciftion time and aoveaent tiae were recorded on each trial and 
coapiled separatelw for each set size* Then we computed meansf 
aediansf standard deviations* slopes* and intercepts of both 
decision time and movement time* 

Oncf this ti»ft dantf our f lr«i ett^ wet to eKtct tb« 
reliabilities of these variables* If thew weren't reliable* their 
correlations with IQ and with other variables would be affected* We 
calculated split half reliabilities for 14 orisiinal variables* 
Heans proved to be more reliable in seneral than medians* so medians 
were excluded from further analyses* Of the reaainins variables* 
. listed in Table 2* over half had reliabilities in the SO's and 
90's* The most unreliable variable was decision time slope (*61>* 

Next* did we replicate previous findings? For this analusis* we 
combined the summarized data from all subjects* As expected* the 
mean slope of decision time bu bits of information was positive and 
the mean slope of movement time was near zero* with an intercept 
lower than that of decision time slope* Thus* the classic findinS 
that reaction ti»e increases as decisions become more complex was 
replicated* 

Which Reaction Time variables correlated with IQ scores? We 
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were i»»rticuXerlw interested in the overall wean and standard 
deviation of decision ti»e and the slope and intercept of decision 
tiee by bits of infor»atian. All of these variables eKcept dt slope 
correlated with XQt Decision time slope was the variable with low 
reliability and this »a» have contributed to the low correlation* 
However* -.04 is nevertheless extre»elw low. The variables which 
predicted IQ best were eean decision time and nean moveaent time 
^both -.32). In the choice reaction time task» then» overall speed 
of response^ resardless of choice complexitw» was aost indicative of 
intelligence. 

Another processina speed abiXitw relevent to intelliaence is 
short term memorw scanninsl. Several investisators have found that 
neoioru scanninfl differences exist between Groups of different 
intelltsence levels. There is correlational evidence now as well. 

In Saul SternberS's memorw search paradig«» memorw sets of 
various sizes are briefly presented^ followed by a probe stimulus. 
The subject is to indicate whether or not the probe was a member of 
the previous memory set. Hemory scanning rate is reflected by the 
slope of reaction time by set siae. The intercept of this slope 
represents time not associated with memorw scannins» and has been 
eauated with encoding speed. In our task fixed set procedure was 
used* whereby the four memory sets <1» 2» ;$» and 4 stimuli) rem4»ined 
constant throushout the task. Based on previous findinSs» we 
expected faster scanninsi and faster encoding in people of hisher 
intelligence. 

In addition to the memory sets> 2 sets of probe stimuli were 
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used* Probe stinuli which aatched the nemorw eet stimuli oidde up 
the 'Roeitivs (aatchind) set* of probe stimuli* Distrsctorst not 
matchinii menorw set stlnullf •ec'i^ up the "nedetive set' of probe 
stinuli * 

To betfin s trial* the subject touched the bar* A warnins tone 
was made» and then the aenorw set stiauli appeared across the top of 
the screen* one at a tiae> for 1*5 seconds each* Innedlatelu 
followinsi> a 'probe* stinuius was displawed in the center of the 
screen* Subjects were instructed to touch the 'same' response 
indicator if the rrahe S'tlmilus was the tamm as one af mmwmr^ 
set stimuli displaw«d on that trial and to touch the 'different' 
response indicator if it was different from all of them* Theu were 
to make their responses as ouicklw as possible* 

There were 32 practice trials and 144 actual trials* 
Trials were blocked and ordered accordinsl to memorw set si;:e» 

We calculated means> medians* standard deviaitons> slopes* and 
intercepts of decision time and movement time spearatelw for 
positive and negative sets* There was a total of 32 measures* Ue 
computed split half reliabilities and threw out unreliable (r < *50} 
and redundant variables* Aaain> means were sienerallu more reliable 
than medians* so medians were thrown out* A total of 16 variables 
was selected* B with reliabilities in the 80'ft and ?0's* These are 
listed in Table 3* 

One problem we had with this task last wear was that* for the 
laraest memorw seti mentallw retarded subjects performed 
phenomenallw fast with a verw hidh error rate* Ue susiaested that 
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thew ppob8bl« beflan to flluess iapulsiveJw when the task became too 
difficult* This «e«Pf we used simpler stimuli end the sppop pate was 
kept sufficientltt low (mean % eprops » S.52 X). Also» Stepnbepfl's 
opiflinal pesults were replicated. First» decision time slopes fop 
positive and negative sets wepe Positive» indicetintf a sepial seapch 
thpoudh items in memorw. 8econd» these two slopes wepe papallel to 
eachother» indicating an exhaustive seapch. And» as expected» 
movement time slopes were pelativelw flat and theip intepcepts wepe 
eonsidtrabU loiMr thmn dmci^imn timm intarctpU* 

teekitii M e6rrcl»t4aiis vith XQi ^ ^mm wtUilH ii^tmrested 
in iKt Means •tmndftrd dewitttlens of deUftiftn tim th* slopes 
*M Intcreerts of decislMi i(M» li^ S«t UeAiiiiiiif Mid tncedlAi). 

ilean decision time» standard deviation of decision time» and 
encoding speed corpelated with IQ scopes. Decision time slopes wepe 
borderline. Correlations of positive set slopes were barelw 
significant (-.15) » whereas those of negative set slopes fell Just 
short of statistical significance (-.10). The best predictor of IQ 
in the Sternberg task was the number of trials performed (-.49) » a 
measure of errors» suggesting that in memory scsnning» response 
accuracw is the abilitw most closelw related to intelligence. 
However» with mean percent errors at 5.523i» the high correlation was 
probablw produced bw outliers who made a lot of errors. Mean 
decision time for positive (-.42) end negative (-.44) sets were also 
good predietors» indicating that» errors 8Side» general decision 
time* rather than scanning speed* is most indicative of intelligence 
in this task. 
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Finallwy we used an additional tasK which has less oft«n baen 
related to intelligence »easurea* This was a reco^anition nenoru 
task diven after all but two of the other tasks had been conpleted* 

The recognition nenorw task presented subjects with two stimuli 
on each trial* One was a stimulus which had appeared in one of the 
tasks alreadw completed bw the subject* The second was alwaws a 
difttractor that had not been used in anw other task* The subject 
was to indicate which stimulus had been seen before bw touchinsi that 
Sttaiulus* 

Two practice trials and 24 actual trials made up the task* For 
each subject* percent correct* median dt> median mt> and median 
response time (dt and mt combined) were calculated* Split half 
reliabilities for the four variables proved to be Quite sood* Onlw 
percent correct was below *yo <8ee Table 3>* 

.The mean percent correct was slishtlw over 90 %> indicatins 
that the task was easw for most subjects* However* the ransie of 
thif» variable was ^2*S X* Ttierit were ?robabl» urie ui* a few 
subjects who performed poorlw and manw who performed well* The 
ranAes for other variables were also hidh* 

Percent correct* possiblw because of outliers* and most 
measures containing decision time correlated sisnif icantlw with 
IQ* This sudflests that recognition capacitw* as well as cosinltive 
speed* is important in intellimence* 

To sum UP* in the Choice Reaction Time task measures of overall 
speed of reaction and speed of encodlnfl emerged as the most 
important components of intelligence* The slope of decision time bw 
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bits of infonation did not correlata with IQi but was also not 
verw raliable* In th« 8t»rnber« Konorv search task* response 
aeeuracw and overall decision tine correlated nost hishlw with 
intelligence* Encodinst speed and search rate for positive sets 
correlated less hiflhlw* Finallvi in the Recoflnition eeeorw tasKi 
recognition capacitw and recognition speed were found related to 
intelliflence» althouflh the correlations were .eeeinslw caused b« 
outliers who Mrfotme4 MorU* Xn all thrve tosfc8# SMod oM 
encoding oeeuroen r«*oV«d to lio He^ corrolatios oT ivHol 1 ifltneo* 
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Figure 1. A composite model of cognitive functioning after Ellie and others. 
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Rehabilitles and Correlations with WAIS-IO for 
Selected .Measures from Cognitive Tasks- 



Mist 



"..V vv-^v^-^"'.' 



Rel. 



t(tQ) 



TPFtOr 

TFKBAN 
TPNCD 



***•*. ' 

TaehtttMtopU XtoofAltloft 
OVEUIL VROrORTIOM CORRBCT .78 

' ftelilttoteoplc Thrtfhheld 
KSAN TMR. TINI .90 
HBDIAN tm. TIMB .47 



.«!( .40) 



-.«0<-.44) 
-.41(-.40) 



8TDFK 
8TDP8 
STDPl 

ami 

STEP 
8T£A 



RTMEAM 
RTYIHT 
RTSLOPB 
RTSD 

RTERRORS 



8ttrabtr9 Setreh Tttk 

KEAN S.T. * P08 TRIUS .47 

8L0PB D.T. BT 8BT 8IZB, P08 .94 

T-IKTBR. D.T. BY 8BT 8IZB, P08 .90 

Y-INTBR. D.T. BY 8BT 8IZB, NBG .90 

BRROR RATB, P08 8£T TRIAL8 .SO 

ERROR RATE, KEG BET TRIAL8 .90 

Chelet RtActlen Tiat 

MEAN D.T. .99 

Y INTERCEPT OF CORRBCT .90 

SLOPE OVER BITS OF IKFO .30 

8.0. OF O.T., NO ERRORS .60 

D.T. OF ERRORS .90 



41) 

.02( .02) 
-.00(-.07) 
-.42(-.41) 
-.40(-.40) 
-.40(-.44) 



-.47(-.29) 
-.40(-.29) 
-.OO(-.OO) 
-.34(-.2n 
-.22(-.13) 



SDDT 
SOMT 
8DERR0R 



6PERR0R 
SPOTANS 
SFOTALL 
SPSDALt 



PBERROR 
PRE I AS 
PRSN 
PRPH 



LRTRUL 

LBTINE 

LRBIAS 



MYTRIAt 

MYTINE 

HYBIAS 



StlBOlnt 
MEAN DECISION TIKE 
MEAN MOVEMENT TIME 
NUMBER OP ERRORS 



Dlfcrlainttleii 
.99 
.94 
.04 



Stlf-Ftetd Prebt Tttk 

NUMB EE OP ERRORS 90 

TIME TO AN8VER 97 

MEAN 100KIN6 TIME .99 

8.0. OF LOOKING TIME .90 

Prebt Ttfk 

NUMBER OF ERRORS .94 

CHI SQUARE BIAS 07 

ERRORS POSITION 10 2 .94 

ERRORS POSITION 9 0 4 .09 

LtfttnlB{ Tftsk 

NUMBER OF TRIALS 99 

MEDIAK CORRECT TIME 94 

OKI SQUARE BIAS 04 

RittntlOB (HtBory) 

NUMBER OF TRIALS .99 

MEDIAN CORRECT TIME .04 

CHI SQUARE BIAS 70 



-.70(-.40) 
..44(-.27) 
-.32(-.19) 



-.07(-.70) 
.09( .00) 
.04( .20) 
.10( .10) 



-.'/8(-.57) 
-.70(-.07> 
-.72(-.S0) 
-.49(-.47) 



-.00(-.47) 
.34( .21) 
-.04(-.04) 



-.04<-.44) 
.?9< .17) 
-.00<-.04) 



CttcctUttenf ta () tra eecctettd tot tittadtd tanft but not for «actllabllttY 
e( BtafurtBtat. 
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TABLE 2 

Choice Reaction Time Task (RT) 



Variable 



Description 



Mean SD Rel r(IQ) 



RTDT Mean decision time 

RTSD ^ SD of decision time 

RTMT Mean movement time 

RTOSLP Slope of decision time by bits 

RTDINT Intercept of dec time by bits 

RTMSLP Slope of movement time by bits 

RTMINT Intercpet of mvt time by bits 

RTMEDT Median trial time 

RTMNT Mean trial time 

RTSDT SD of trial time 



• 44Z 


• D/o 


OA 




one 


1 1ll 


• DD 


• iO 


• cXD 








.020 


.030 


.61 


-.04 


.408 


.097 


OA 




.007 


.020 


.65 


-.01 


.204 


.054 


.82 


-.30 


4.623 


.325 




-.08 


3.846 


.899 




-.09 


2.523 


1.215 




-.13 



TABLE 3 

Sternberg Memory Search Task (ST) 



Variable 



Description" 



Mean 




t^el 




.732 


.178 


.94 


-.42 


.322 


.194 


.59 


-.33 


.756 


.186 


.97 


-.44 


.319 


.222 


.83 


-.40 


.361 


.604 


1.00 


-.21 


.483 


3.294 


1.00 


-.19 


.276 


.092 


.88 


-.34 


.192 


.161 


.58 


-.27 


.070 


.056 


.53 


-.15 


.557 


.173 


.70 


-.31 


.061 


.068 


.72 


-.10 


.604 


.218 


.81 


-.30 


.002 


.233 


.98 


.13 


.355 


1.175 


1.00 


-.17 


.014 


.044 


.75 


-.28 


.242 


.126 


.76 


-.01 


151e940 


17.43 




-.49 


6.045 


.380 




-.33 


8.087 


1.001 




-.25 


21.886 


3.208 




-.29 



STPDT Mean decision time, positive sets 

STPOSO SD of decision time, positive sets 

STNDT Mean decision time, negative sets 

STMDSD SD of decision time, negative sets 

STMPT Mean movement time, positive sets 

STPMSD SD of movement time, negative sets 

STNMT Mean movement time, negative sets 

STNMSD SD of movement time, negative sets 

STPDSL Slope of decision time, positive sets 

STPDIN Intercept of decision time, pos. sets 

STNDSL Slope of decision time, negative sets 

STNDIN Intercept of decision time, neg. sets 

STPMSL Slope of movement time, positive sets 

STPMIN Intercept of movement time, pos. sets 

STNMSL Slope of movement time, negative sets 

STNMIN Intercept of movement time, neg. sets 

STNTRIAL Number of trials oerformed 

STMEDT Median trial time 

STMNT Mean trial time 

STSDT SD of trial time 



TABLE 4 

Recognition Memory Task (RC) 



Variable 



Description" 



Mean 


SD 


"TT^T 




.903 


.096 


.68 


.41 


.849 


.602 


.96 


-.23 


.655 


.539 


.96 


-.03 


1.505 


.369 


.89 


-.34 


3.190 


.525 




-.30 


3.846 


.899 




-.23 


2.048 


3.118 




-.09 



RCPC Percent correct 

RCDT Median decision time 

RCMT Median movement time 

RCRT Median response time 

RCMEOT Median trial time 

RCMNT Mean trial time 

RCSD SD of trial time 
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TABLE 5 

Tachlstoscopic Threshold Data 



Variable 



Description 



Mean SD Rel r(IQ) 



TTTHMD 
TTMDDC 
nCRDC 
TTWRDC 
TTMDMV 
nCRMV 
TTWRMV 
TTMDRT 



Median 
Median 
Median 
Median 
Median 
Median 
Median 
Median 



Threshold Time 
Decision Time 

Dec ion Time for Correct Trials 
Decision Time: Incorrect Trials 
Movement Time 

Movement Time: Correct Trials 



Movement Time: 
Response Time 



Incorrect Trials 
DT plus RT 



.039 
.169 
.164 
.207 
.357 
.352 
.403 
.568 



0.028 
0.132 
0.126 
0.214 
0.136 
0.131 
0.173 
0.165 



0.822 
0.989 
0.985 
0.963 
0.989 
0.984 
0.879 
0.984 



-.570 
-.024 
-.017 
0.020 
0.015 
-.001 
0.141 
-.085 



TABLE 6 
Tachistoscopic Delay Data 



variable Description 



nean 



■ReT 



TDTHMD 
TDMDDC 
TDCROC 
TOWRDC 
TOMDMV 
TOCRMV 
TDWRMV 
TDWRRT 



Median 
Median 
Median 
Median 
Median 
Median 
Median 
Median 



Threshold Time 



Decision 
Decision 
Decision 
Movement 
Movement 
Movement 
Response 



Time 

Time: 

Time: 

Time 

Time: 

Time: 

Time " 



Correct Trials 
Incorrect Trials 

Correct Trials 
Incorrect Trials 
« DT plus RT 



.113 
.098 
.095 
.106 
.323 
.315 
.342 
.513 



0.043 
0.077 
0.072 
0.105 
0.181 
0.180 
0.192 
0.213 



0.690 
0.953 
0.921 
0.945 
0.988 
0.982 
0.962 
0.975 



-.512 
-.109 
-.104 
-.033 
-.280 
-.285 
-.235 
-.298 



TABLE 7 
Learning Data 

Variable Description Mean SD Rel rtlQ) 

LRSVNG Number of blocks attempted 13.3 4.384 0.2391 0.574 

LRt4DRT Median Reaction Time 4.18 0.538 0.956 -.133 

LRMDTR Median Trial Time 0.76 0.415 0.957 -.201 

LRPCOR Percent of trials which were correct 0.54 0.159 0.967! 0.535 



TABLE 8 
Rel earning Data 



Variable Description 



Mean SD Rel r1 



RLSVN6 Number of blocks attempted . 

RLMDRT Median Reaction Time 

RLMDTR Median Trial Time 

RLPCOR Percent of trials which were correct 

SAVTRL Savings based on Trials Saved 

SAVPC Savings based on Percent Correct 



19.1 5.537 0.3731 0.583 

0.60 0.510 0.924 -.182 

3.74 0.835 0.935 -.216 

0.63 0.145 0.9671 0.427 

1.91 0.727 II -.417 

2.24 0.364 II -.221 



I estimated from a related measure 

II can not be calculated 



A 
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TABLE 9 

Stimulus Discrimination (SO) Task 



variable 


Description 


Mean 


tu 


kel 




OTMEAN 
KTMEAN 
ERRORS 


Mean decision time 
Mean movement time 
Number of missed trials 


2.476 
0.418 
4.071 


0,e3d 
0.062 
4.605 


.69 
.71 
.52 


-.39 
-.14 
-.22 



TABLE 10 
Self-Paced Probe (SP) Task 



Variable Jescrlptlon" 



Mean 



sb Rei 



KTRLTM 

SDTRTM 

MLOOK 

SOLOQK 

PROPCOR 



Mean trial time 50.752 17.263 .97 .30 

Standard dev of trial time 16.568 10.102 .82 .34 

Mean looking time all posit 3.414 1.795 .97 .21 

SD of looking time all posit 3.200 2.028 .88 .21 

Proportion correct all posit 0.666 0.205 .96 .65 



TABLE 11 
Probed Recall (PR) Task 



Variable Description" 



Mean 


SD 


ftel 




0.386 


0.143 


.69 


.48 


0.576 


0.129 


.68 


.48 


0.481 


0.116 


.80 


.57 


1.971 


0.533 


.90 


-.08 


1.733 


0.583 


.92 


-.21 


1.852 


0.540 


.96 


-.15 


0.963 


0.984 


.75 


-.18 


0.961 


0.982 


.87 


-.22 


0.992 


0.957 


.95 


-.21 



PROPCORF Proportion correct first 3 posit 

PROPCORL Proportion correct last 3 posit 

PROPCOR Proportion sorrect all positions 

DTMEANF Mean decision time first 3 posit 

OTMEANL Mean decision time last 3 posit 

DTMEAN Mean decision time all positions 

DTDEVF SO of decision time first 3 posit 

DTDEVL SD of decision time last 3 posit 

DTDEV SO of decision time all positions 
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ASSESSING COGNITIVE DEFICITS IN THE MENTALLY RETARDED 
Douglas K. Detterman, Chair 



Model 1: 

Number of abilities ° 1 
t a w^g + E^ 

• n tests 
IQ « ^ (w.g + E.) 

^ = 1 

Model 2: 

Number of abilities » finite 



t = A^ + E^ 



n abilities 
IQ = £ * 

Model 3: 

Number of abilities « large to infinite 
t « A^ * E^ 



n elements 
IQ = £ * E^) 

^« 1 
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ASSESSING COGNITIVE DEFICITS IN THE MENTALLY TIETAHDED 



Douglas K. Detteman, Chair 



Ji B abilities shared hy x and y 
m « abilities unique to x 
n a abilities unique to y 



Let X be the criterion measure, IQ, and let y be a single measure of 
a basic ability, t. If t measures a unique, independent ability 
and if IQ, contains all such independent abilities and all 
abilities have equal weight, then: 



/ m » N Vlhere N » number of independent abilities 




n 



0 



Since t contains only 1 ability 
i 



r. 



TQ X t 



/In 



1 



Since oxLiy one ability is shared in common by IQ and t 



^IQ X t 



1 



ITn 



7 
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ASSESSING COGNITIVE DEFICITS .IN THE MENTALLY RETARDED 

Oatlinbural Parti iVtH TT 

Peter J. Legree and Douglas K, Detterman 

Two tauks ware incluctad in thi% FroJaci which 8tta»i>t(»(1 to ot^aratJ onalixe 
varw tthort t«r» visual i»r<)Co»»e«> The fAr«t of the«e wa« a Tachi«to6CO»»ic 
Thr»6hold taak* This taak waa oonpoaad of twentw blocks of trials* Each 
block unod an a«candlnM method of linitn to deteraina tha Thrashold riae 
naaded to accuralelw discriminate two »i»ultanaou83 w presented «.;.i»uli as the 
same or different* 

A block was coarosed of a variable nuaber of trials and ended when the 
sd^Jectr reeren4e*d correct Jy t» fo«ir eonateutive trf»]e# Zf the auHJ'eri 

responded incorrectlw on d ParilcMlsf trial » the presentation time on the 
foUoMinS fcriaJ %m% l9f%$iHtnt4 bw 17 asecs* When the subject responded 
correctlii • trial > the followinii trial had the same presentation time* A 
block ended when the subject was correct on four consecutive trials* The next 
block of irialft then commencedt 1he threshold time value for each block was 
the IMt presentation tiaM« The presentation time of the first trial of the 
the next block of trials was then reset to 17 msec* 

SLIDE* The computer cued the subject to btBifi a taslt bi arasentinsi the 
bottoai^ Half of this 4lsf la^# Tkt SmhUcL initiatad the trial bv pressing the 
bar«. The cross then a0#aar«<lf #alia«#«4 bw the two stimuli* As I have Just 
dascr^ba4t the stinMli iMre ^rasant for a variable length of time* A mask 
ended the presentation* The subject then indicated his answer bw responding 
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P8«9 2 

OdtlintHird 

. Tachjlftioiscopic Throshold 
1984 l>©t«r »!♦ L»ar»e 
to the dlsrlaw* 

Thif computer recorded the ^r€S«nte%lof\ time of the SiiMUll end whether 
the fW^fVfUf wftt correct* •ddHlon to Threshold Tinef the Decision Tine* 
the ftesronse Time and th« Trii^i Tint for vacn trUl %Hirm recerHtC* The tine 
••asureMn^t were aAftli^tfd se>er«i«l^ fof th« tmrreci anrf thi ine«rr«ci 

Sflii K»if fcUdbiliiit« for ihc Mifm«ni dim deelftlttn tinft V«riabl«$ 
ii\4U»te4 that these sfriahiM were Mdarviely to KfaMy reliable ui'tb a ranfe 
o# roliabtllty eoo«lei(fnts 'frem to 0.99. AU of the«« VoriObJes 
correlated onl)| ^liSHtly uith the Uechtler ta teertfi th« ranit bcinf 4fm 
near 0 to 0a4t| The rivierconraiaAions these weasurea with eaeh oiKtfr 
iridlicated that the fteciaion Tie* variables imte rear related hi^hl^ as 4U the 
various iMiveneiit Tiiee variables aM that tl^st two %rtnif% correlated it a laie 
le^el ft/ith Jtvtelllifersce* 

Ihc incorrect resronses *iara slower then correct responses for ftecis'lon 
Tia«f Moveeienit Tieiei aod Iteactlon TIml*^ 

1he sal it half reliabilities for the Median IhreshoUi Time variable was 
0.822. Th« Median Threchold Time variable correlated 0.570 with the Wei»-R IQ 
scores^. This clo^elw rerlicaies our earlier findins thiit the correlation 
betw«;«m thit» variable and Intel iisence watt between •0.924 in the retarded 
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« 

« 

.Ostlinburd 

ai ouf f • 0»538 in the non -ri»t»rded «rou>» »nd - 0»608 when i.he two sirnups were 
coAbined * 

Th« fe»ult» of thi» t»»K indicate that individual differences in the 
encoding and co»i»ari«on of brieflv ppe»ented utiftuli isi related to 
Intel lifJence* This findinut couj»l»d with our earlier data* indicate* ♦•hat the 
relationiihl^ holdii acrowtt individuajitt in the nor»i»l ranste of intelligence/ ae 
welii a» at both the extremes of the distribution* In other wordtt this, FTOcess 
doe« not act ar» a threshold/ bewond which th« visuc4l processes are unrelated 
to )nicHi9<Me«. 4«U ftlse ir\«lic«t< tMt ii% this t*6|c tT »nd ffT MASurcs 

•re r«|at«4 to inteUlseiict Mnd eatfK o4licr »t AnlM « low l«ve1« 
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TschifttoscoFic Threshold 
P«t«r *l* Lenroe 

0ATLIN6UR0 1984 TochiUooco)>ic tlifcow 

It tthould be pointed out. that the Tiichifttoucot^ic ti»Hk iiKorPor»ted a 
nasK* The »««K hud the offwct of interruptinsi the i»roce»»in« of inPoraation 
and the correlatione which were obnerved in that d«t4if resulted becauae the 
lesa int«XU<<«nt Individuals have proceaaed information* Thutt whereaa 

that tottk aeosured difference* in the encodina of viauiiX inf ormtttion it was 
dependant upon the effect of the »asK» 

The ttecond t»r»k was naned Tachiatoacopic 0elaw» and was deaiflined to 
lnv«stU«^« ^hPtt T«tm vU<ial prMMS 6# reaple in^epentfenilj of 

the Mfkliif efftei* ttits t«sli first f Uahtd a 5tll»Mlus in Ant position ond 

after 200 «i»ec wrote over that i»tl»uXui» with blank apace* Next* an identicle 
stimulus appeared in an adjacent position either uwnchronouslw or 
aswnchronouiiXw with the disarrt^arance of the first stimulus* The subject had 
to indicate whether the the evf.Mits had been synchronous or asynchronous* It 
was expected that the Aswnchronw time wouXd correXate neSatlveXw with 
intelXisience* 

This measure was named Visual Decaw* In addition to thin measurer the 
Decision Timw» the Kesponse Time and the Trial Time were recorded for each 
trial* The Time measurements were analwxed seperatelw for correct and 
incorrect triaXs* 
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Peaie 2 

Oatlinburfl 

TachiftioftcoF^ic Thrtshold 
• Petfir J» Leilreo 

Th&o ti»sk was conposed of i> aiiKiMUii of twantw blocks of t.riols» Each 
block utt«d «n ascendinsi nethod of li»ittt to detep«ine a Threshotd Decaw Tiae 
value for thai block of trials* 

Bacausa a block onlw endad after a uubJect responded correctlw to four 
commcutive trialii» each block was conpused of a variable nunber of trials» 
All the trials were either uwnchronous or aswnchronous> the onlw differences 
between trials law in the stimuli which were used and in the tine interval of 
aswnchronous trials* If the subject responded incorrectlw on an aswnchronous 
trial* the Offset-Onset Aswnchronwi on the fallowing aswnchronous trial was 
l«Mthei««d bv 94 antes* X4 the AufoJeet respond I3prr«cily an any trial or 
ineorrecilv 0ii « •vnchrpnaus trial then the fallat#inf at«n€hron«u« trial Kai 
saa« SiiHuliis Oiaet *fvlle^rof^|* Wntfi Xbn «tibject rasaoiulaa cofractlv to 
four conteeutlve trSaia a blaelt cndcdt TK« VI : •al Pac«« valua for each bloeH 
0as tl»f last atvf^cKraav tlM inttrvat* the na;'. block, of triols thc^ 
eoiMseac«d an4 thf atvnclwfonv tinif iivi«r«ial 9$ the first trial of the th« ROiri 
block w^s refttt to 34 «tfc* 

SLIDE* The computer cued the subject to initiate a tria] bw displawina 
the botton half of this displaw» When the subject pressed the bar* a fixation 
point* appeared for 1500 asec* Then the screen became blank for 500 asec» 
after which tiao one stiaulus appeared for 200 asec and then was written over 
bw blank space* Next the second stiaulus appeared either verw shortlw after 
the offset of the first stiaulus or after a short delaw as described above* 
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Part© 3 

• TBChi9toscoi»ic Thrftuhold 
Peter J. Lesiroe 

The RBCond k11»iu1u» ©ppeared for 200 end w»r writtrn over bw a naftk. rhe 

ftubJ«ct then indicated whether the two eventti were «tfnchronou«» In all casee 
the two stimuli wore identical* 

For each trial » the computer recorded the anwnchronw time of the stimuli » 
whether the response wan correct and the correct response, the variable* 
Visual Oecaw variable* was operationaliaied as the last aswnchronw time durinil 
a block» In addition to these recordinitts the Decision Time^ the Response Time 
and the Total Trial Time of each trial were recorded. An additional measurof 
eesroAse Time wm cmLcula^«dl »4dif\) Peclsi«n antrf tes^onse Tim 4ur «ach 
trl^l. The tiime ei«msureMits nert mnelisecl sep«r»tetj #or both Cdrtect Ahii 
Incorrtei triois* 

Thtt data from this task indicated that all the time measurements and the 
threshold measurement from this task were extremelw reliable! with a ranfle of 
reliabilitw from 0.81 to 0.99. As in the other Tachistoscoplc t»sk» the time 
measurements includinsi liiecision Time» Movement Time and Reaction Time» 
correlated at a low level with intelligence while the threshold variable* 
Visual Decawf correlated moderatelw with intellidence» O.Sl. 

It was expected that the two Tachistoscopic measurements would 
intorcor relate at a vorw hijilh level. The observed intercorrelation was 
moderatelw hisih» 0.47. This intercorrelation is difficult to interpret! a 
hlrther intercorrelation would have indicated a V8TH factor and would have 
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'Ostlinburg 

Tachiatoscoplr threshold 

helPftd ftubfttBHtiBte at ioafti rart. of the •odffl which )3»tt.i?p»»n had orriflinallw 
proposod. A low«p InUrcorrelBiKm would h»v« Indicated that tha Veru Short 
Tarn Visual processes are conposed of at least two independent components. 
Hore liKelWf theuo tasks tteasured a number of Verw Short Term Visual 
processes* some of which overlapped* 



30 



P«ie 1 



• G«tlinburiitf 1VB4 
L«arnirift ond Kftl&ernind YasKs 
F«t«r J« tenree 

Oatlinbursf 1984 LcNirninid and Relearnind 

Thtt nuKt two tottkc had ih« doai of •easurintf Individual Diftemncea on 
two loarnin^ ta«k« and r«iaiin« ihaua diff»p©nc«tt to intallitfance. 

Th» tirat tank wan naned tha Learning T»»k. Thia taak waa a Probad 
Laarninsi t»«k which containwd four blocks of trials* Within aach block* thi 
coiifutar rapaatad the pra&entation of the stimuli until tho ttubJect was 
copract on «ill th© i»robatt of one trial or until the subject had received ten 
iri»ls« 7h« waJar aifferetices b«t4)e«n iK€ blaeHs la^ in the set whieh 
Vdried dratM'tieall^ ovar the four blocks* Th» four block usad 3» S» 7 or 9 
Stimuli* A« the subjects proiarassad throusih tha blocks in an ascandinU order 
of ail^leulitlt tli€ eon^uter nonit^ora^ the Forformance of the subject and 
teriit&A»t«d the tds^ after the first* second or third block of trials if the 
perforaanc* of the subject fell below • afecUied criterion. In this aanner 
the SMbJect^S l«yal of frustration was^ aUrvimized and the subject's tiae was 
utilisad afflciantl\i« 

8l.I»E. At the start o4 aacH bioaltf the coaputer cued the subject to 
attend to tdhf screan h% araatntin^ this diaala^f of course the nuabar of open 
windatta var|a4 daattfiAifi) uper> the set %iZ9 of the particular block* A beep 
was th§n sa^ndcd by the ea»auiar» Two seconds later a stiaulus appeared in 
the left aoRt position for one second* This stimulus fleshed off and a 
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Pane 2 

0«ilinbur«f 19BA 
Learnind and Relaornind Tai&kt 
' Pet«r «!• L«itrffe 

etinuUift arpearcrd in the second open window for one second* and so on for the 
re»aininsi windows* Xn this nanner aXi the stinuil were seauentiallw presented 
for one second e»ch> to the subject* 

SLISEt After the last stimulus had flashed off> al] the stinuli which 
had a»^«Arad during the ^restniMlon were seauontiallw presented in the probe 
window* The fabJeet^s task, was to roint to whdrc th€ ^robe had A99C«r«d* The 
stinuli were probed in d ^fteudote»wlo«A order* 

Xf tha subi«et ^9$ ineorreci en «r^y of the probes of a t Half bhe 
coa4»iiier rcpc*itfA tkft tri»U thf ofiiv diflertnee bet«»een "tke ^rioU of * 
bU«lc worn the or4er In which tht rblnuU were frob«4* Trl*is M€r< rcrcoM 
uniU eith«r ^« subject wet c«rftci bn ell the grebes of bne briel er until 
the subject had received ten trials* tht next blocks of triels wes then bf«un* 

Learning was asttsftd an thie task bv tMo related aaasures* The first 
method Simaiw calculated the nunber triale which thf subject did not receive 
beceifSe he ieerncd the stitMli and the coaputer terainated a block before all 
ten trials were presented* Accordine to this nethod> hidh values indicate a 
hiHh level of tearnin^f while low values iMifetf little learntf\g« This 
measurement correlated 6*87 with intelligence* 

The second nethod use4 to neasure learning calculated the percent of the 
probes which were correct) w - esponded to* This method involved counting the 
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Fade 3 

OatXinburHf XV84 

Learninfl and Relaorninsf Ta&Ka 

Pet»r J» Los(r»e x . . wi w *v 

nuftbf^r of correct responfeeu and corrwctind thla value tor trials on which the 

subJ«»ct would hava bwan corrwct but that ware not att«»ptod» Thi« variable 
produced a correlation ot 0»53 with intelJ iaence* 

Not tturprtzinaiH the»e two neasurements were aoderatelw intercorrelated* 

Th» second learning task was appropriatel w naaed Relearninsi* This task 
was identical in all maJor respectB to the first learninsi taski including the 
actual stimuli which w»re used^ The onlw difference between the tasks law in 
tHe Siffisiruc^iem Mhich i#€r« dlitredi and In iiht f th»i -Iht B«le«n\^M| U^t 
^iy^t 49liw€4 the t«*m4n| tasit mm t«ii»»r*lHi f«»«r«i«4 •fro«\-ilit 
Leamlnf twfc the tMctlcm Tl«« ta»fc. The Utetian Xim Usit o#s cMttn 
f dr this rur^ofc btc#w ii Km • *U«d wi»li«r ef iriaU aiiA ther^fort kitmt 
roMghl^ the SftiM •Mouiit ^ tlint for All the ftutoJtfcitf and Wiea<ia« It d«es nat 
utilixc ai>^ stimuU ihtreby ainia^Uintf XInierfcrfnee * 

« 

-fht »e»Mte»e«fes t^hich **ere t*ltai% on this iast inci jde4 tha>a o4 tha 
Learning ta»t. The first laaminf variabie» trials not coapleted correlated 
0.58 and the second learning variable» Percent Carfvct correlated 0»59 with 
Intel Utenca* 

Two addtlenal aeasures were produced from the Learning and the Kelearnintf 
task which measured Savings. The first measure of «avinas divided the sua of 
the number of trials not presented on the Learning and on the Kelearninrt Task 
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OaUinburdV 1984 

Ledrnind ami ReXewrnlnfl Tasks 

b«*^iha*nuiiibep*ot trials not fr»senied on the Lttapnlnfl Task. This •eattur»»»nt 
corr«l4)t«d 0.417 with th« Xntelllstunce scores. The second weasure used the 
sane process on the percent correct. This neatturement correlated 0.221 with 
the Intelligence scores. 

The intercorrelftil*i\« of the variables between thestt two tasks indicate 
that the «»vln4S 8i\4 Uari\i«f variables were all intercorrelated. The results 
indicate that Learnlnff ©^•raHdiialiied in this t8»k» related to 
Intelligence^ 
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ASSESSINO COQNITIVE DEFICITS IN THE MENTALLY RETARDED 



SB 

8TIHUL.UU 0X8CRIMINATION 

Rolf Taylor and Douglas K. Detterman 

In the rroFosed Xnlor»«tion Proceftsinsi aoclel stiftulus 
idttntif ic»tion w»« <m» of th« fir«t proc©»s«it to occur. To asseee 
dittcrittirintJon abilitw » %iu siimuXua iiiatch-to-«»i«pli» tavik was 
e»pXo«f»cl* On each tflal «Ax of tha 24 stimuli ware presontod* A 
probo wa« praikiTited cantered over the horixontiiX row of fiix 
fttlauXi* The probo watched one of the atiwuXi* The subject was to 
4it^ ilM on* ih*t mMcHid mui to toueh itn k trial wfts be^Mn when 
thi* SMbJtfci touched the rfci»A5l«i or 'bor'i th* bottoiit of 

the tcr*mt%9 k wtrnin^ tone was sounded* followed b\t tha dispXaw* 
Tho 4iS»U)i r«m»lnt4l until th0 «libJ<c% removed hls/hpr findev from 
the the hart at which time the stimuXl changed to eaptw 4X4 
m»trieUs* The subject then touched the position which had matched 
the pTuhm* After the response » feedback of a beep for correct* or a 
bu'zz for incorrect* was diven. 

The foXXowind instructions accompanied a demonstration triaX* 
and were siiven bw the <r*aeh synthesizer: 'TOUCH THH! BAR PLEASE* 
<the computer paused untiX subject responded) LOOK AT THK SQUARE 
AT THE TOP OF THE SCREEN. FIND THE ONE IN THE ROU THAT LOOKS THE 
SAME* TOUCH THE ONE THAT LOOKS THE SAHC. (the computer then watted 
for a response from the subject) LEAVE YOUR FINSER ON THE BAR UNTIL 
YOU FIND THE ONE THAT LOOKS THE SAHE. NOW TRY THESE FOR PRACTICE. 
<thr«€ Prdcticft trials were given) NOW HERE ARE THE RbAL ONES. 10UCH 
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THE KtAK TO BfcGIN.' A nininun of 7% trialH followwd. Eech stiBiulus 
epp««»r«c! us the prob« thrwn ii«e«» »>>pe«plna one© in position 1 or 
2» 3 OP 4» and 5 or A» Th» diRtraetor stimuli Mum M©r» randoBilw 
chott«n fro» the other etimiAi in the set* Incorrectlw answered 
trials were reinserted at a randonlw chosen pu;lnt later in the 
seauonce» In this W3« errorless data for all stiRuli was obtained* 

The mean Uecision Tiae and Moveaieni lime were calculatwd tor 
each subject » as were the standard deviations for these variables* 
Th«Sc iiiere CAlcuiatftd ustnf correc't trials onlv* The nueiber of 
errors Cferials nee^llii^ to be repeated) Me% also ea1culet«d* ftcUabU 
variables wera analyxatf aarost all 141 «MbJac<tt with the results 
Shoum U Table 9* THa rallabliUlas of thi9 S'laMar^ daviationt of 
Moveaient Tines and Decision Times were low* thus these variables 
were excluded froa further analysis* The reliabilities for the 
othev three variables were between *t52 and *A9 * Xiecision liae» 
Movement Time» and li'rrors correlated with Itt "i'A9t -*14» and -«22» 
respectively* These findings are consistent with those found last 
wear. The results of this Discrimination task indicate that both 
the time to discr imlnate» and number of error«» correlate with IQ* 
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Rehear«4)X ««rv«n to tranttfer information fro» » priaarw to a 
secondarw nanorw fitoret where it i« le»» prone to deoaw. It has 
beim hwf»othe«ia:«d» therefore » that «hort-ter» »e»orw deficits »aw be 
due to rehearsal deficit*. Beiiifcont and Botteifield found that the 
retarded do not spontaneouftlw e«plow rehearsal atratetfie«» but can 
be trained to do so* Xn a recall task that rewuires the last tew 
itews to be recalled first» the ideal «trateflw is one of lookinn at 
each of the first few positions » rehearsing after each ono» and then 
rapidly viewin:tf the last few positions. The subject can then 
rdp»ai3i 4um <»i«i the last it«Ms ir^m prim^r^ AtMOtn^ •nd th€i% reeall 
th« r«he*rt«d ltea« ft^m t«eon4*r]i «ffi»r«* 

This task emplowed a sevwn position probed recall task. Seven 
blank matrices appeared on the screen. When the subject touched the 
'bar' at the bottoin of the screen» a stiiBulus appeared in the first 
of the seven positions » This stimulus remained until the subject 
adain touched the bar» at which time it disapeared and a different 
stimulus appeared In the second position. This continued until the 
subject had viewed one stimulus in each position. When the subject 
then touched the 'bar' the stimuli then appeared in a row below the 
now blank positional The fifth position then lit up and the 
subjects task was to touch the stimulus which had appeared there. 
The sixth » seventh » and first through fourth Positions were then 
probud. Auditory feedback was «iven as to the correctness of each 

response. 
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Since tho iDiik ci«p«)nd« on th«» abiXitw to r«h«ar8«» th« stinuli 
us«<1 wffre ftwmetricBly forniniii 'flood' pattffrnft* Previous ri»6i»arr;h 
has shown that ^ood pattarns ai'« nora easilw a«sifiin»ci a verbal label 
than are poor patterns* 

The folJowinif intttructionsr accompanied bw a demonstration 
trial » were Jiven bw the speach sunthesisert 'TOUCH THIE: BAR* <the 
computer paused until subject respondied) YUU WILL SHE A PICTURE IN 
EACH EMPTY SUUAKI- » TO SEE THE NEXT PICTURE TOUCH THE BAR* TO SEE 
EACH PICtURe TOUCH THE BUS* <ihe eda^Miep pausfd as -the subject 
Vl«ved tl|« St.i«H4lU NOU TOUCH THE PICTURE THAT WAS IN THIS SQUARE 
(another pause as the subject responded to the probe) SHOW UK*. WHIiCRE 
THE OTHER PICTURES WERE » WHERE WERE THE OTHER PICTURES? <Pause 
while subject responds to the rest of the probes) NOW YUU TRY IT 
SOME «ORe» TRY AND GET THEM ALL RIGHT* TOUCH THE BAR TO SEE EACH 
PICTURE*' This was followed bw 28 test trials* 

Th« mean time spent looKin.il at each position was recorded and 
will be referred to as LooKinsl Time* 1he correctness for each 
response was als(; recorded* The time spent to complete an entire 
trial was recorded* and will be referred to as Trial Time* Mean 
Looking Time and Trial Time was calculated for each subJect» as was 
the standard deviation of these times* Proportion correct was 
calculated for each position* and overall i It was eKpected that the 
standard deviation of looking times would be indicative of stratedw 
use* All variables had reliabilities of *A8 or hiitfherr most 
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biytween <B8 and *9S • 1hf» corTwXaiioiift with IQ for ft^an Trial Tino 
and »<»«n Lookinsi Tin* ware ♦SO and ♦21 » Standard daviation of 
Looking TiBie and Proportion Correct corr»lat»d with Itt *21f and ♦ASt 
raspoctlvoXv* Kosults are «hown in Table 10* 



probf:)) recall 



The Probed Recall task was similar to the «elf Paced <8P) task» 
but onlw six »ti«uUiii positions 9PPit9Tf}<i> The stimuli used -were the 
same stimuli as used in the Stimulus niscrimination (8») task* 
After the nubJect Placed his/her finder on the home bar the computer 
presented a stimulus in the left most position. After one second 
this stimulus disapeared and a stimulus appeared in the second 
position* This continued until a stimulus had appeared in each of 
the positions* At th^s point a stimulus appeared in the standard or 
probe position above the now blank stimulus matrices. The subject 
was to respond bw touchinsi the position where the probe stimulus had 
appeared. The correct stimulus then lit up to provide visual 
feedback. 

The foJlowinfl instructions* accompanied bw a demonstration 
trial » were aiven bw the speech swnthesixerJ •TOUCH THE BAR ON THE 
BOTTOM PLliASF (there was then a pause until subject responded) YOU 
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WILL SEE A PICTURE COHE ON IN EACH SQUARE. TRY TO REMEMBER THE 
PIcrURES. <th« co»Fui«r dlttJ»X»w«tl th« »tl»uli» and then the ppobe) 
TOUCH THE SQUARE THIS PICTURE WAS IN« WHERE »ID YOU SEE THIS 
PICTURE? <th« coBiPUtor w»it»d for « fe«Fon««) OKt HERE IS A 
PRACTICE TRIAL* TOUCH THE BAR* (one practice iri»I xh «UBiiniftt«Pod) 
NOW TRY THESE." This foAlowed bw 72 tPi8l«» incorrect trials 
W6>r« not rf»p«ated* 

Mean Movement '\ime »nd mean Decision Ti»e were calculated for 
0Ach «ubi«cif acr«sf the ^trst thre«f last ^hreci and aU 
fdSiiionS* Similar Iw standard deviations were calculated tor these 
variable** The proportion of correct responses also was calculated 
across the first three* last threei and all positions. These 
statistics were based on «U trials includinjjl those incorrectlw 
answered ♦ The mean and standard deviation of Decision Time 
correlated with 10 -.13 and -.21» respectively. Proportion Correct 
correlated .57 with 10. Results are shown in Table 11 « These 
results confirm the flndlnMs from last siears studv. 
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